Intrapulmonary and intramyocardial gene transfer in rhesus monkeys (Macaca mulatta): safety and efficiency of HIV-1-derived lentiviral vectors for fetal gene delivery.
Fetal gene transfer was studied using intrapulmonary and intramyocardial transfer of SIN HIV-1-derived lentiviral vectors expressing EGFP in rhesus monkeys. Fetuses were monitored sonographically during gestation and tissue analyses performed at term or 3 months postnatal age. Animals remained healthy during the study period as evidenced by normal growth, development, hematology, clinical chemistry, echocardiography, and pulmonary function tests. Strong pulmonary fluorescence was observed postnatally after fetal intrapulmonary delivery of lenti-CMV, but not lenti-SP-C, and compared to nontransferred controls. High EGFP copy numbers were found by quantitative PCR with both vector constructs in lung lobes (<or=15%) and EGFP copies were also detected in the diaphragm, pericardium, and thorax. No differences were found in lung:body weight ratios, percentage lung parenchyma, or overall morphology when compared to controls. For intramyocardial gene delivery, strong transgene expression was found within the myocardium and pericardium, and high EGFP copy numbers were found by quantitative PCR (3-36%). EGFP was also detected in the aorta, thorax, and diaphragm. These studies indicate that postnatal heart and lung development and function were not altered after fetal intraorgan gene transfer and subsequent transgene expression prenatally and postnatally, and gene transfer was restricted to the thoracic cavity with intrapulmonary and intramyocardial lentiviral vector-mediated gene delivery.